I n t r o d u c t i o n
Much a t t e n t i o n has been r e c e n t l y devoted t o t h e study of current-zero behaviour of high p r e s s u r e , a-c a r c i n supersonic nozzle flow /1-5/.
Radial conduction enhanced by turbul e n c e i s t h e most e f f e c t i v e energy t r a n sp o r t mechanism w i t h i n a r c column i n t h e current-zero region. I n s e v e r a l papers /3--5/, t r a n s i e n t behaviour of turbulence dominated a r c with f i x e d r a d i a l temperature p r o f i l e i s t h e o r e t i c a l l y s t u d i e d , i n f l u e n c e of e l e c t r i c c i r c u i t n o t being taken i n t o account. W e p r e s e n t t h e model of t r a n s i e n t a r c with time dependent r a d i u s 01 conductive c o r e and v a r i a b l e temperature p r o f i l e .
I n t e r a c t i o n of a r c w i t h connected e l e c t r i c c i r c u i t i s considered i n model c a l c u l a t i o n s
Both t h e a r c -c i r c u i t i n t e r a c t i o n and t h e temperature-profile changes a r e supposed t o have considerable e f f e c t on r e s u l t i n g dynamic a r c behaviour.
Model Equations and Results of C a l c u l a t i o n where & i s t u r b u l e n t kinematic v i s c o s i t y and Prt i s t u r b u l e n t P r a n d t l number. To d e s c r i b e e f f e c t of turbulence on t h e a r c , formulae f o r f r e e t u r b u l e n t s h e a r flow were adapted /3-6/.
& i s considered t o be prop o r t i o n a l t o t h e a x i a l v e l o c i t y c / 6 / , which i s equal t o t h e v e l o c i t y of sound a t given temperature. P r a n d t l number P r t i s c o n s t a n t and approximately equal t o 0.5 f o r f r e e t u r b u l e n t flow /7/. Then from ( 2 1 we o b t a i n kt -A C C c where h i s c o n s t a n t w i t h P t h e dimension of length. I n Fig. 1 t h e temp e r a t u r e dependence of kt/A i s given f o r SF6 a t 0 . 8 rlPa, c a l c u l a t e d from d a t a i n /a/.
For t h e s o l u t i o n of ( l ) , it i s convenient t o introduce t u r b u l e n t h e a t f l u x p o t e n t i a l G = kt/A d~-/6/ a s v a r i a b l e i n s t e a d of r. T. Equation ( 1 ) a c q u i r e s then form Following assumptions a r e used t o formulate Arc current is given by Ohm's law model equations:
1. The only e f f e c t i v e energy l o s s mechanism i -2mE J r r d r (4 ) 0 i s r a d i a l h e a t conduction due t o t h e turbuEquations ( 3 ) and ( 4 ) w i t h unknowns G ( r , t ) , lence. The turbulence o r i g i n a t e s i n t h e i ( t ), E ( t ) can be solved using d a t a of shear flow a s s o c i a t e d with t h e e x i s t e n c e of t r a n s p o r t p r o p e r t i e s of t h e gas U~G), c(G) s t r o n g r a d i a l temperature g r a d i e n t w i t h i n t o g e t h e r w i t h c i r c u i t equations. The matet h e a r c column. r i a l f u n c t i o n s r(S)and c ( G ) , which determi-
Arc column has c y l i n d r i c a l symmetry. ne t h e e f f e c t of gas p r o p e r t i e s on t h e a r c

. Conductive a r c c o r e of r a d i u s r c ( t ) i s behaviour, a r e given i n Fig. 2 f o r SF^ a t surrounded by t h e zone of i n t e r m e d i a t e temp -0 . 8 !4Pa. p e r a t u r e w i t h f i x e d r a d i u s R r f o r r = R t h e
Calculations were made f o r t h e circuit wi<h temperature reaches t h e temperature of c o l d s e r i a l inductance L and p a r a l l e l capacity gas. The same energy t r a n s p o r t mechanism, Cl. and r e s i s t i v e -c a p a c i t y 2 C 2 branches. a s w i t h i n t h e a r c c o r e , i s e f f e c t i v e i n t h e Equations(3), (4) together with cifcuit i n t e r m e d i a t e zone.
equations were normalized t o reduce number
The energy balance equation h a s then a form of independent c o n s t a n t s . Nondimensional 1 a where xco is a normalized radius of con-A ductive core at t-0, Gh=Gh/Gao, where Gh is minimum value of G for which r ) O . For given Gao the values of eh, x~~, C (~ and0(2 can be evaluated from the condition of continuity of heat flux ( i. e. a2/ a x) at x=xco. Calculated waveforms of current, voltage, axial value Za and radius of conductive core xc are shown in Fig. 3 for the case near the boundary for thermal reignition of arc. Fig. 4 presents the results in the ~ayr's plot giving information about character of dynamic behaviour of the arc. The calculated curve is compared with the results of measurements on SF6 arc in the same electric circuit. It can be seen that observed typical rapid changes of relative derivative of conductivity in the vicinity of current zero can be properly described by the model.
